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M y  purpose i n  be ing  h e r e  is t o  s a y  t h a t  today is a 
h i s t o r i c  moment i n  t h e  l i f e  of t h i s  great u n i v e r s i t y  which f o r  
a c e n t u r y  has played such an important role i n  educa t ion  and 
i n  t h e  growth of t h e  M i d w e s t ,  

To what was a l r e a d y  a s t r o n g  p o s i t i o n  of le;3dership i n  
t each ing  and i n  r e sea rch ,  p a r t i c u l a r l y  a t  t h e  g radua te  l e v e l ,  
you a r e  adding new c a p a b i l i t i e s  f o r  coord ina ted  m u l t i - d i s c i p l i -  
nary  approaches t o  your  own chosen roles and miss ions ,  and t o  
your e f f o r t s  t o  re la te  t h e s e  t o  I l l i n o i s  and t o  t h e  na t ion .  
Your handsome new Coordinated Science Laboratory b u i l d i u g  
ded ica t ed  today  i s  i n  l a r g e  p a r t  a product  of t h e  space  age 
which opened so d r a m a t i c a l l y  j u s t  10 y e a r s  ago. I m u s t , s a y  
t h a t  N A S A ' s  c o n t r i b u t i o n  f i n a n c i a l l y  was ve ry  much less than  
t h a t  of t h i s  u n i v e r s i t y ,  and t h e  a b i l i t y  of t h e  u n i v e r s i t y  t o  
u s e  t h i s  r e l a t i v e l y  sma l l  g r a n t  t o  produce a ve ry  l a r g e  va lue  
is  something t h a t  w e ,  o u r s e l v e s ,  f e e l  proud of you f o r  demon- 
s t r a t i n g .  

D r .  A l p e r t ,  Dean of your Graduate Col lege,  is c e r t a i n l y  
one of  t h o s e  remarkable men whose f o r e s i g h t  and know-how t u r n s  
dreams i n t o  r e a l i t y ,  u t i l i z i n g  t h e  new f o r c e s  of change so 
p r e v a l e n t  today  t o  emphasize t h e  con t inu ing  va lues  of  so much 
t h a t  is t r a d i t i o n a l  and proven i n  o u r  s o c i e t y .  

You are f o r t u n a t e  o n  t h i s  campus t h a t  D r .  Compton is here 
as Director of t h i s  new l abora to ry .  I t h i n k  y o u ' r e  f o r t u n a t e  
t h a t  t h e  l a t e  D r .  Louis Ridenour as Dean of  t h e  Graduate College 
a l s o  had t h i s  k ind  of  wisdom, A s  long ago as 1948, D r .  Ridenour 
po in t ed  o u t  t h a t  o r b i t i n g  s p a c e c r a f t  w e r e  p o t e n t i a l l y  an out -  
growth of i n t e r c o n t i n e n t a l  b a l l i s t i c  m i s s i l e  develoFment8 and 
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supported h i s  s ta tement  w i th  f a c t s  and f i g u r e s  on space t r a -  
j e c t o r i e s  and launch v e l o c i t i e s .  This ,  w e  must  remember, was 
almost a decade b e f o r e  t h e  space age began, and it i l l u s t r a t e s  
one  t h i n g  t h a t  p r o f e s s o r s  do a t  u n i v e r s i t i e s  l i k e  I l l i n o i s .  
They seek t o  t r a n s l a t e  new knowledge i n t o  genera l ized  p r i n c i p l e s  
o r  concepts  t h a t  g i v e  s o c i e t y  t h e  power of p r e d i c t i o n ,  

Today m o s t  of u s  have grown accustomed t o  space  accomplish- 
ments.  These t h a t  w e  see every day would have seemed miraculous 
t o  even imagina t ive  p ioneers  l i k e  D r ,  Ridenour. F o r  example, w e  
accept  almost a s  commonplace t h a t  a s  w e  m e e t  here  today t h e  
Mariner V s p a c e c r a f t  is  drawing n e a r  o u r  sister p l a n e t ,  Venus, 
on a journey t h a t  s t a r t e d  more than fou r  months ago, 

Few of  t h e  m i l l i o n s  who read newspapers o r  look a t  TV 
doubt t h a t  t h i s  h igh ly  instrumented unmanned exp lo re r  w i l l  f u l -  
f i l l  i t s  mission and f l y  w i t h i n  2,500 m i l e s  of Venus '  s u r f a c e  
a t  about noon t w o  days from now, A s  Mariner approaches Venus, 
t h e s e  m i l l i o n s  f e e l  q u i t e  s u r e  its s c i e n t i f i c  i n s t r u m e n t s  w i l l  
begin measuring t h e  p l a n e t ' s  magnetic f i e l d - - i f  any--the charged 
p a r t i c l e s  and gases  p re sen t  i n  i ts  upper atmosphere and i ts  r a -  
d i a t i o n  level. 

Through t h e  openness of our  space a c t i v i t y  w e  have learned  
enough about space f l i g h t  t o  t a k e  it f o r  granted t h a t  Mar iner ' s  
f l i g h t  pa th  w i l l  then curve  behind Venus c a u s i n g  it t o  lose con tac t  
fo r  a t i m e  w i th  ou r  t r a c k i n g  s t a t i o n s  h e r e  on e a r t h  some 49 
m i l l i o n  m i l e s  away, J u s t  b e f o r e  it goes behind t h e  p l a n e t ,  how- 
ever ,  it seems e n t i r e l y  reasonable  t o  expect  i t s  r a d i o  s i g n a l s  
t o  pass  through t h e  atmosphere of Venus, g i v i n g  us an i n d i c a t i o n  
or i t s  d e n s i t y ,  one of t h e  prime o b j e c t i v e s  of  t h i s  p r o j e c t .  

Now,  from t h i s  and o t h e r  information t h a t  Mariner sends 
back, w e  expect--al l  who read t h e  paper  o r  look a t  TV expect--to 
o b t a i n  a g r e a t  d e a l  of new knowledge about  ou r  n e a r e s t  p l a n e t a r y  
neighbor,  and some of us expect t h i s  t o  add t o  o u r  knowledge of 
t h e  e a r t h ,  i t s e l f ,  a sister p lane t  of t h e  Sun. 
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L e t  m e  d e s c r i b e  b r i e f l y  f o r  you some of t h e  t e c h n o l o g i c a l  
problems t h a t  o u r  U.S. space  t e a m  has  so lved .  Mariner weighs 
540 pounds. It w a s  c a t a p u l t e d  from a launching  p l a t fo rm,  t h e  
e a r t h ,  which is moving around t h e  sun a t  66,000 m i l e s  an hour. 
It  w a s  aimed so p r e c i s e l y  t h a t  it w i l l  i n t e r c e p t  a p l a n e t  t h a t  
is  moving about 17,000 m i l e s  an hour faster than  t h e  e a r t h ,  and 
t h i s  a f t e r  a journey  t r a v e r s i n g  a cu rv ing  arc  of 217 m i l l i o n  
m i l e s  and r e q u i r i n g  more t h a n  f o u r  months' t r a v e l  t i m e ,  The 
f l i g h t  p a t h  has  been so p r e c i s e l y  c o n t r o l l e d  ove r  t h i s  long 
d i s t a n c e  t h a t  t h e  s p a c e c r a f t  w i l l  p a s s  w e l l  w i t h i n  t h e  atmosphere 
of  Venus wi thout  b e i n g  t rapped  and p u l l e d  i n t o  t h e  s u r f a c e  by  
g r a v i t y .  Along t h e  way, M a r i n e r  was o r i e n t e d  so t h a t  i t s  so l a r  
pane l s  face t h e  s u n  so  t h a t  it could scavenge i t s  power from 
space.  It  maintained antenna o r i e n t a t i o n  f o  t h e  e a r t h ,  it cor- 
r e c t e d  i t s  a t t i t u d e  c o n s t a n t l y ,  r e c e i v i n g ,  s tor ing  and execut ing  
commands s e n t  t o  it from o u r  ground s t a t i o n s .  And, f i n a l l y ,  it 
has  t o  r a d i o  i ts  f i n d i n g s  back t o  e a r t h .  

There is  much m o r e  t h a t  could  be s a i d .  Th i s  remarkable 
s c i e n t i f i c  and eng inee r ing  endeavor exempl i f i e s  t h e  close cooper- 
a t i v e  working r e l a t i o n s h i p  between u n i v e r s i t i e s ,  i n d u s t r y ,  and 
t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  l a b o r a t o r i e s .  
It i s  t h e  work o f  a t e a m  t h a t  can provide  a s su rance  t h a t  o u r  
n a t i o n ' s  needs i n  space  c a n  be m e t .  

A s  i n  t h e  p a s t ,  t h e  experiments c a r r i e d  on t h e  Mariner 
s p a c e c r a f t  w e r e  conceived and b u i l t  by  u n i v e r s i t y  s c i e n t i s t s .  
This  has been t r u e ,  Dean Alpc r t ,  from t h e  e a r l i e s t  days of  o u r  
program, and it r e p r e s e n t s  o p p o r t u n i t i e s  t o  j o i n  r e s e a r c h e r s ,  
t e a c h e r s ,  and g r a d u a t e  s t u d e n t s  i n  rea l  world pro jec ts - -not  o u t  
of t h i s  world p r o j e c t s - - r e a l  world p r o j e c t s  on t h e  campus of t h e i r  
own u n i v e r s i t y .  W e  have formed no non-prof it l a b o r a t o r i e s ,  a l -  
though w e  f e l l  h e i r  t o  an ou t s t and ing  one a t  t h e  Jet Propuls ion  
Laboratory.  

W e  wish w e  could f i n d  more ways on t h e  campus t o  a s s o c i a t e  
g radua te  and pos tg radua te  engineer ing  educa t ion  and r e s e a r c h  w i t h  
t h e  advanced eng inee r ing  r equ i r ed  t o  p r e p a r e  s c i e n t i f i c  experiments 
f o r  space  f l i g h t  such as t h o s e  now on Mariner.  3y f a r  t h e  l a r g e s t  
p a r t  of space  science is done on t h e  ground and it is o u r  p o l i c y  
t o  suppor t  it on t h e  u n i v e r s i t y  campus, n o t  i n  government i n -  
s t a l l a t i o n s .  
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I n  my view, too many space s c i e n t i s t s  a t  u n i v e r s i t i e s  
i n s i s t  on doing too much of t h e i r  own engineer ing,  and too 
few engineer ing.  educat ion and r e sea rch  leaders have found 
ways t o  he lp  them and t o  help themselves  a t  t h e  same t i m e ,  

It has  been s c i e n t i f i c  work closely assoc ia t ed  wi th  
t each ing  a t  u n i v e r s i t i e s  t h a t ,  i n  many r e s p e c t s ,  has  been t h e  
r e a l  gene ra to r  of t h e  spark  t h a t  today makes space exp lo ra t ion  
a u s e f u l  and meaningful endeavor. 

A t  Cape Kennedy today,  we a r e  nea r  t h e  f i n a l  s t a g e s  of 
p repa ra t ion  f o r  t h e  f irst  f l i g h t  of t h e  Saturn V rocke t ,  
c a r r y i n g  tes t  a r t ic les  of t h e  Apollo command and s e r v i c e  mod- 
ules, The s i z e  of t h i s  g i a n t  rocke t ,  as compared t o  Mariner,  
stagcjers t h e  imaginat ion,  The f i r s t  s t a g e  is powered b y  f i v e  
engines which consume 15 t o n s  p e r  second of p r o p e l l a n t  a s  it 
l i f t s  6 m i l l i o n  pounds from t h e  e a r t h  and speeds t h e  remaining 
poundage up t o  o r b i t a l  speeds of 18,000 m i l e s  an hour,  It can 
send t o  t h e  moon 100,000 pounds, a l i t t l e  m o r e  t han  Columbus' 
f l a g s h i p  when he sailed t o  t h i s  c o n t i n e n t .  The samples t h a t  t h e  
Apollo system w i l l  b r i n g  back from t h e  moon based on t h e  power 
of t h i s  rocket  w i l l  be examined, s c i e n t i f i c a l l y  s t u d i e d  by 116 
s c i e n t i s t s  concerned wi th  t h i s  work a l l  over  t h e  w o r l d ,  who have 
submit ted p r o j e c t s  t h a t  t hey ,  a s  s c i e n t i s t s ,  b e l i e v e  t o  be i m -  
p o r t a n t .  

W e  a r e  c r e a t i n g  a t  t h e  Houston Manned Spacecraf t  C e n t e r  
a l u n a r  sample r ece iv ing  l a b o r a t o r y  wi th  scient is ts  working i n  
c l o s e  a s s o c i a t i o n  wi th  bo th  astrL . iauts  and engineers  and wi th  
t h e  expe r t s  from t h e  F i sh  and W i l d l i f e  Serv ice ,  t h e  Immigration 
Serv ice ,  t h e  A g r i c u l t u r e  Department, because w e  have t o  be s u r e  
t h e r e  i s  no back contaminat ion of t h e  e a r t h  from t h e s e  f i r s t  
samples coming from another  body i n  space ,  But w e  a r e  a l s o  
c r e a t i n g  a l a b o r a t o r y  home away from home f o r  l u n a r  s c i e n t i s t s  
who can go t o  a b u i l d i n g ,  not  on a government i n s t a l l a t i o n ,  
where t h e y  can have t h e i r  own l i b r a r y ,  meeting rooms, control 
t h e i r  a c t i v i t i e s ,  b u t  walk ac ross  t h e  s t reet  and t a l k  t o  t h e  
a s t r o n a u t s  who picked up t h e  samples. And i n  connect ion wi th  
astronomy, one of t h e  important f l i g h t s  t o  be made a f t e r  t h e  
Apollo l u n a r  landing  is  t o  p l a c e  s o l a r  t e l e scopes  i n  o r b i t ,  t o  
have them re fue led  and re-set by a s t r o n a u t s  r e tu rn ing  a t  some 
t h r e e  months ' i n t e r v a l s .  
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Now,  t h i s  is  t h e  p r e c u r s o r  of t h e  system through which 
t h e s e  o r b i t i n g  t e l e s c o p e s  f o r  so l a r  and as t ronomica l  work w i l l  
be s e n t  b y  v a s t  t e l e m e t r y  systems t o  ground i n s t a l l a t i o n s  where 
t h e  informat ion  w i l l  no t  be p h y s i c a l  samples from t h e  moon, b u t  
w i l l  be what as t ronomers  have s a i d  t h e y  want r e tu rned  f r o m  t h o s e  
t e l e s c o p e s ,  and w e  w i l l  fo l low t h e  same p o l i c y  o f  having a home 
l a b o r a t o r y  away from home f o r  t h e  astronomers where t h e y  can 
walk across the street and look a t  t h e  end of t h e  t e l e m e t r y  
l i n k  and t a k e  advantage of newly conceived ideas  t h a t  come from 
t h e  ongoing o p e r a t i o n  o f  t h e  t e l e s c o p e ,  r a t h e r  t h a n  t o  be l i m i t e d  
t o  what t h e y  imagined t h e y  would l i k e  t o  have t h e  t e l e s c o p e s  f i n d  
f o r  them. 

W e  are  us ing  astronomers  i n  t h e  Astronomy Mission Board 
through which w e  a sk  long-term p lanning  f o r  astronomers  by  
astronomers  and a l s o  pas s  t h e  ongoing p r o j e c t s  f o r  funding 
through t h e i r  hands so t h a t  t hey  can examine, as a m a t t e r  of 
feedback, what is  b e i n g  accomplished f r o m  month t o  month as 
p r o j e c t s  go forward f o r  approval  i n  t h e  governmental p rocess .  

This  is a marr iage  o f  s c i e n c e  and technology and gov- 
ernmental  c a p a b i l i t y  and management w i t h  t h e  m u s c l e  b u i l t  by  
i n d u s t r y  t h a t  I b e l i e v e  f o r e c a s t s  good t h i n g s  f o r  t h e  s o l u t i o n  
of o t h e r  v e r y  complex problems i n  o u r  s o c i e t y .  

L e t  m e  t u r n  now back t e n  y e a r s  almost t o  1958. With 
t h e  formation of t h e  Na t iona l  Aeronaut ics  and Space Adminis t ra t ion ,  
w e  began t o  get--I s a y  " w e , "  I was not  t h e r e ,  I came i n  1961-- 
u n s o l i c i t e d  p roposa l s  from u n i v e r s i t y  r e s e a r c h e r s  i n  cons ide rab le  
volume. These r e s e a r c h e r s  reques ted  suppor t  f o r  a w i d e  v a r i e t y  
o r  r e s e a r c h  e f f o r t ,  ranging from f l i g h t  experiments and problems 
of immediate o p e r a t i o n a l  importance i n  t h e  new space  environment 
t o  long-range s t u d i e s  intended t o  extend t h e  l i m i t s  of e x i s t i n g  
fundamental knowledge i n  almost every  d i s c i p l i n e ,  and broaden 
t h e  basic s t r u c t u r e  of r e s e a r c h  c a p a b i l i t i e s ,  It is important  
t o  n o t e  h e r e  t h a t  i n  1958 t h e  va lues  of u n i v e r s i t y ,  i n d u s t r y ,  
and government coope ra t ion  had a l r e a d y  been proven i n  t h e  f i e l d  
o f  a e r o n a u t i c s  through t h e  development o f  an e f f e c t i v e  combination 
i n  t h e  Na t iona l  Advisory C o m m i t t e e  f o r  Aeronaut ics  which was formed 
i n  1916, So t h e r e  was a h i s t o r y  i n  t h e  a r e a  of a e r o n a u t i c s  on 
which a sound s t r u c t u r e  w a s  b u i l t  t o  combine a e r o n a u t i c a l  and 
space  r e sea rch ,  

-more- 
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During NASA's first  yea r  of ope ra t ion ,  approximately 
3 m i l l i o n  dollars w a s  i nves t ed  i n  r e s e a r c h  a t  u n i v e r s i t i e s ,  
a long  w i t h  an equal  amount of non-prof i t  i n s t i t u t i o n s  and 
i n  i n d u s t r y .  The second yea r ,  approximately $6 m i l l i o n  went 
t o  u n i v e r s i t i e s ,  and t h e  t h i r d  y e a r  about  $14 m i l l i o n .  During 
t h e s e  e a r l y  y e a r s ,  m o s t  of t h i s  u n i v e r s i t y  r e sea rch  suppor t  
aimed a t  t h e  s o l u t i o n  of  immediate problems, a l though t h e r e  
were s e v e r a l  o u t s t a n d i n g  examples of broad  fundamental e f f o r t .  
Six y e a r s  ago, when P r e s i d e n t  Kennedy and Vice-president  Johnson 
set o u r  s i g h t s  on b roade r  goa l s  i n  a e r o n a u t i c s  and space ,  some 
of u s  a t  NASA became concerned t h a t  n o t  enough basic r e s e a r c h  
w a s  b e i n g  undertaken t o  l a y  t h e  groundwork f o r  t h e  k ind  of space  
f l i g h t  experiments t h a t  would be a v a i l a b l e  i n  t h e  y e a r s  ahead, 
which seemed t o  o f f e r  t h e  g r e a t e s t  va lue .  A t  t h e  same t i m e ,  
w e  w e r e  concerned t h a t  t h e  u n i v e r s i t i e s  w e r e  no t  producing 
enough t r a i n e d  q u a l i f i e d  men and women i n  the v a r i o u s  s c i e n t i f i c  
f i e l d s .  Every component of NASA was to ld  t o  take s t o c k  of i t s  
s t r e n g t h s  and weaknesses, t o  examine i ts  p o l i c i e s  and procedures ,  
and r e e v a l u a t e  i t s  a v a i l a b l e  resources .  

A c r i t i c a l  a p p r a i s a l  of NASA-university r e l a t i o n s h i p s  
revea led  i n  1961 a number of f a c t s :  

. . , F i r s t ,  t h e  u n i v e r s i t i e s  a r e  a l r e a d y  c o n t r i b u t i n g  
s i g n i f i c a n t l y  t o  t h e  n a t i o n a l  space  program through sponsored 
p r o j e c t  research:  

... Second, t h i s  p a t t e r n  of p r o j e c t  r e s e a r c h  a l o n e  could 
not  adequate ly  s a t i s f y  t h e  n a t i o n ' s  needs in space: 

... Thi rd ,  many u n i v e r s i t i e s  w e r e  able and anxious t o  do  
more, b u t  w e r e  cons t r a ined  by  t h e  p a t t e r n  of e x i s t i n g  programs 
and apprehensive of expanded p r o j e c t  type e f f o r t  which might 
undermine t h e  i n s t i t u t i o n ' s  i n t e r n a l  ba lance :  

... Fourth,  no o t h e r  f e d e r a l  agency was moving t o  u t i l i z e  
t h i s  e x i s t i n g  c a p a b i l i t y ;  and, 

... F i f t h ,  NASA could develop techniques  which would i m -  
prove t h e  a b i l i t y  of u n i v e r s i t i e s  t o  perform t h e i r  own unique 
and t r a d i t i o n a l  f u n c t i o n s  and s t i l l  respond t o  N A S A ' s  new needs. 

-more- 
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D r .  Hugh Dryden, D r .  Robert Seamans, D r .  H o m e r  N e w e l 1  
and I s t u d i e d  t h e s e  f a c t s .  W e  approved the c a l l i n g  t o g e t h e r  of 
16 of t h e  n a t i o n ' s  best u n i v e r s i t y  people  who m e t  w i t h  an equal  
number of NASA r e p r e s e n t a t i v e s  t o  examine ways and means t o  
s t r e n g t h e n  NASA-University r e l a t i o n s h i p s  and t o  expand r e s e a r c h  
on t h e  campus, We m e t  w i t h  them f o r  a vigorous pe r sona l  i n t e r -  
change, and po in ted  o u t  t h a t  o u r  purpose w a s  t o  s t r e n g t h e n  t h e  
u n i v e r s i t i e s  a s  i n s t i t u t i o n s  and t h a t  any program devised  should 
make s u r e  t h a t  t h e  f u l l  range of needs,  as  seen  by  u n i v e r s i t y  
l e a d e r s ,  t h o s e  concerned w i t h  t h e  q u a l i t y  of t e a c h i n g  as w e l l  as 
t h e  needs of  r e s e a r c h ,  would be heard.  

Our pane l  of e x p e r t s  f e l t  i n  1961 t h a t  a program could 
be 'developed through which NASA could  expand i ts  suppor t  of 
u n i v e r s i t y  r e s e a r c h  t o  the advantage of a l l  concerned. However, 
t hey  f e l t  it was n o t  NASA's b u s i n e s s ,  b u t  must be up t o  t h e  
u n i v e r s i t i e s  t o  develop good. gradua te  programs and t o  t u r n  o u t  
we l l -qua l i f  i e d  persons  who would m e r i t  a d d i t i o n a l  government 
suppor t  .) 

The pane l  agreed t h a t  NASA should e x e r t  every e f f o r t  t o  
encourage c o n d i t i o n s  conducive t o  b r o a d l y  based r e s e a r c h  w i t h i n  
t h e  u n i v e r s i t y  community, and t o  do so ove r  a widespread geo- 
g raph ic  basis throughout  t h e  country.  The sugges t ions  of t h i s  
panel of e x p e r t s  were e s s e n t i a l l y  as fol lows:  

... F i r s t ,  e s t a b l i s h  NASA-university r e s e a r c h  c e n t e r s ;  

..,Second, supply  u n i v e r s i t i e s  w i t h  b u i l d i n g s  and other 
hard- to-f inance f a c i l i t i e s ;  

... Third ,  e s t a b l i s h  4,000 t o  5,000 fe l lowships :  

. . .Fourth, encourage t h e  larger u n i v e r s i t i e s  t o  a id  t h e  
s m a l l  ones; 

... F i f t h ,  bolster h igh  school  i n t e r e s t  i n  t h e  space  
s c i e n c e  and t h e  s tudy  of basic s c i e n c e  and mathematics; 

... S i x t h ,  extend suppor t  t o  t h e  social  s c i e n c e s ;  

. . ,Seventh, e s t a b l i s h  an a p p r o p r i a t e  NASA headquar t e r s  
o r g a n i z a t i o n  t o  conduct u n i v e r s i t y  and educa t iona l  programs , 
and, 
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... Eighth,  i s s u e  a n  open r e p o r t  on  t h e  NASA-university 
d i s c u s s i o n .  

M o s t ,  i f  no t  a l l ,  of  t h e s e  sugges t ions  w e r e  e v e n t u a l l y  
p u t  i n t o  p r a c t i c e ,  a s  you h e r e  a t  t h e  Un ive r s i ty  of I l l i n o i s  
are w e l l  aware through your own a c t i v e  p a r t i c i p a t i o n ,  W e  
expanded o u r  suppor t  of r e sea rch ,  w e  helped c o n s t r u c t  f a c i l i t i e s ,  
w e  e s t a b l i s h e d  g radua te  f e l lowsh ips .  The program b u i l t  up t o  a 
peak reached adout a y e a r  ago t o  some 10,600 campus persons  who 
w e r e  involved. This  number is now diminished.  Our prime need 
i n  1961 w a s  expansion, t o  i n t e r e s t  a sma l l  number of experienced 
s c h o l a r s  t o  expose l a r g e  numbers of new young t a l e n t  t o  opportuni-  
t i es  i n  space  r e s e a r c h  and t o  expand t h e  f a c i l i t i e s  w i t h i n  which 
t h e y  could work on u n i v e r s i t y  campuses, 

Today t h e  s i t u a t i o n  i s  changed. The need i s  t o  reduce 
expend i tu re s  f o r  r e s e a r c h ,  t o  p r e s e r v e  a t  minimum cost t o  e s s e n t i a l  
s t r e n g t h  needed f o r  t h e  f u t u r e ,  and t o  i n c r e a s e  t h e  m u l t i - d i s c i p l i -  
nary  f l u x  t h a t  w i l l  magnify t h e  va lues  t h e  n a t i o n  can d e r i v e  from 
t h e  a c t i v i t i e s  w e  can suppor t ,  On t h i s  campus you know t h i s  means 
no t  j u s t  s c i e n c e  and technology,  b u t  o t h e r  d i s c i p l i n e s  a s  well. 

L e t  m e  a sk :  How can u n i v e r s i t y  r e s e a r c h  expendi tures  be 
reduced wi thou t  major d i s l o c a t i o n ?  F o r t u n a t e l y ,  w e  have used 
s t e p  funding on a three-year  c y c l e  i n  a number o f  a r e a s .  This  
w i l l  h e l p ,  b u t  t h e  problems are  s t i l l  extremely d i f f i c u l t .  We're 
t a k i n g  such s t e p s  as w e  can t o  ease t h e  impact on u n i v e r s i t i e s  
and conserve  o u r  hard-won ga ins .  F i r s t  of a l l ,  w e  have set  up a 
s p e c i a l  t a s k  f o r c e  t o  e v a l u a t e  a l l  o u r  r e l a t i o n s h i p s  w i t h  t h e  
academic community and t o  come up wi th  s p e c i f i c  recommendations 
as t o  l ea s t  harmful methods w e  can use .  There is no longe r  any 
doubt t h a t  NASA's u n i v e r s i t y  suppor t  programs w i l l  have t o  be 
r ede f ined  q u i t e  d r a s t i c a l l y  i n  s o m e  areas. 

W e  are moving toward suppor t  o f  experiments a t  s e v e r a l  
u n i v e r s i t i e s  t h a t  emphasize m u l t i - d i s c i p l i n a r y  t e a m  e f f o r t s  
which combine s c i e n c e  and technology w i t h  a l l  a v a i l a b l e  and re- 
l a t e d  o t h e r  d i s c i p l i n e s  i n  p o l i c y  s t u d i e s  which a t t empt  t o  u s e  
selected feedback f r o m  program execut ions  t o  tes t  assumptions.  
W e  have r e c e n t l y  a r ranged  w i t h  s e v e r a l  u n i v e r s i t i e s  t o  suppor t  
experiments i n  eng inee r ing  t e a m  r e s e a r c h  i n  g radua te  t each ing ,  
based on an  advanced d e s i g n  of  s o m e  new system such as t h e  radar 
fo r  u s e  on t h e  moon. W e  have undertaken s i m i l a r  suppor t  f o r  

- m o r e -  
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experiments i n  g radua te  schools  of p u b l i c  a d m i n i s t r a t i o n ,  
r e l a t e d  t o  new management concepts  r equ i r ed  for  success  i n  large 
s c a l e  development of e f f o r t s  such as Apollo and t h e  supe r son ic  
commercial t r a n s p o r t .  W e  are ask ing  t h e  Nat iona l  Academy o f  
Engineering and t h e  newly formed. Nat iona l  Academy of Pub l i c  
Adminis t ra t ion  t o  fo l low these c l o s e l y ,  j u s t  a s  t h e  Nat iona l  
Academy of Sc iences  follows o u r  experiments w i th  u n i v e r s i t i e s  
i n  t h e  d i s c i p l i n e s  of sc i ence .  

N o w ,  under o u r  system of s t e p  funding,  even w i t h  heavy 
cutbacks and even w i t h  t h e s e  more a p p r o p r i a t e  i n t r o d u c t i o n s  of 
new programs, even though t h e  t o t a l  is d e c l i n i n g ,  t h e  budget  for  
t h i s  yea r  does mean t h a t  w i th  s t e p  funding t h e  major e f f e c t - - t h a t  
is ,  t h e  cu tbacks  i n  t h e  budget t h i s  year w i t h  s tep funding means 
t h a t  t h e  e f f e c t  w i l l  be spread  o u t  ove r  a longe r  pe r iod  t h a n  one 
year .  Some programs can c o n t i n u e  a t  s t e a d i l y  reducing  l e v e l s  f o r  
perhaps s e v e r a l  y e a r s .  Graduate fellows can complete t h e  work 
fo r  t h e i r  P h , D . ' s  even i f  new t r a i n i n g  g r a n t s  a r e  s h a r p l y  reduced 
o r  c u t  o f f  e n t i r e l y .  I n  whatever w e  f a c e ,  w e  e a r n e s t l y  hope 
you w i l l  con t inue  t o  h e l p  us p r e s s  fo r  inc reased  m u l t i - d i s c i p l i -  
nary involvement on t h e  campus. 

I n  t h i s  n a t i o n  a t  t h i s  t i m e ,  1 b e l i e v e  w e  m u s t  con t inue  
t o  ask i f  t h e  compartmented or semi-compartmented way of t h e  
p a s t  i s  good enough, e i t h e r  f o r  t h e  i n d i v i d u a l  s c h o l a r  o r  for  
t h e  u n i v e r s i t i e s .  M y  own b e l i e f  is t h a t  t h e  u n i v e r s i t y  must 
seek and f i n d  ways t h a t  make f o r  bet ter  r e s e a r c h  d e c i s i o n s  and 
w i d e r  involvement b y  a l l  a p p r o p r i a t e  d i s c i p l i n e s .  These ways 
need t o  take bet ter  account  of t h e  long l e a d  t i m e s  and, con- 
sequen t ly ,  t h e  long commitment i n c r e a s i n g l y  r equ i r ed  i n  advanced 
a r e a s  of sc i ence .  I b e l i e v e  t h a t  t h i s  k ind  of a c t i v i t y  i n  t h i s  
pe r iod  of d e c l i n i n g  suppor t  can l a y  t h e  base f o r  more v a l u a b l e  
work i n  t h e  f u t u r e  and, f o r  t h e  s e l e c t i o n  of  p r o j e c t s  t o  be 
funded i n  t h e  f u t u r e  which w i l l  y i e l d  greater v a l u e  t h a n  w e  could  
have o therwise .  

It  seems t o  m e  t h a t  u n i v e r s i t i e s  under t h e s e  c o n d i t i o n s  
can u s e  t h e  requirements  of t h e  new larger s c i e n t i f i c  systems 
t o  b r i n g  t o  bear a l l  or much of t h e  d i s c i p l i n e s  t h a t  can c o n t r i -  
b u t e  t o  t h e  r e s e a r c h  t h a t  is permi t ted  t o  con t inue  and wi thout  
some of t h e  p r e s s u r e s  of t h e  l a s t  f i v e  y e a r s .  I do not  mean t o  
s a y  b y  t h i s  t h a t  NASA does flat p l a c e  a h igh  v a l u e  on t h e  work of 
i n d i v i d u a l  s c h o l a r s  i n  i n d i v i d u a l  d i s c i p l i n e s .  They have been 
r e s p o n s i b l e  fo r  t h e  great b u l k  o f  s c i e n t i i i c  p rogres s  t o  d a t e .  
But t o d a y ' s  problems, it seems t o  m e ,  a r e  growing i n c r e a s i n g l y  
complex, and educa t ion ,  l i k e  o t h e r  a s p e c t s  of modern s o c i e t y ,  
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must f i n d  a way t o  respond t o  t h e  need f o r  c o n t r i b u t i o n s  t o  
s o l u t i o n s  from many groups and many d i s c i p l i n e s .  

W e  are a t  a t i m e  o f  cha l l enge  when u n i v e r s i t i e s  must seek  
t o  develop bread ranging  minds capab le  of  new and o r i g i n a l  t h ink -  
i n g  about  a l l  f a c t o r s  t h a t  u n d e r l i e  t h e  human and social  problems 
of  today.  The k ind  of brainpower t h a t  can guide  and c o n t r o l  
s p a c e c r a f t  t o  f l y  w i t h i n  2,500 m i l e s  o f  t h e  p l a n e t  Venus should  
c e r t a i n l y  be able t o  apply  much of  t h e  s a m e  k ind  of  i nnova t ive  
t h i n k i n g  t o  many problems h e r e  on e a r t h ,  such a s  a i r  and w a t e r  
p o l l u t i o n ,  disease, hunger,  housing, t r a n s p o r t a t i o n ,  and crime 
c o n t r o l .  W e  have developed a p a t t e r n  i n  t h e  Nat iona l  Aeronaut ics  
and Space Admin i s t r a t ion  t h a t  has  g iven  success  i n  developing 
t h r e e  g e n e r a t i o n s ,  and i n  some c a s e s  f o u r  gene ra t ions ,  of space- 
c r a f t  i n  less t h a n  a decade, This  may o f f e r  some promise w i t h  
r e s p e c t  t o  approaches t o  o t h e r  complex problems. 

Many t h o u g h t f u l  s t u d e n t s  of t o d a y ' s  world b e l i e v e  t h a t  
u n i v e r s i t i e s  o w e  it t o  themselves  t o  f i n d  ways o f  re-examining 
t h e i r  i n t e r n a l  s t r u c t u r e s ,  a t t i t u d e s  and a c t i v i t i e s  aga ins t  a 
new background. And i n  t o d a y ' s  d iminish ing  suppor t  f o r  h i g h e r  
educa t ion ,  a t  least  i n  r e l a t i v e  t e r m s ,  it seems t o  m e  t h a t  
i n d u s t r i a l  l e a d e r s  w i l l  pay a good d e a l  m o r e  a t t e n t i o n  t o  making 
investments  i n  t e n u r e  p r o f e s s o r s h i p s ,  aimed a t  basic r e s e a r c h  i f  
t h e  u n i v e r s i t y  approaches t h i s  problem f r o m  t h e  s t a n d p o i n t  of seek- 
i n g  t h i s  as an investment r a t h e r  t han  a s  a c h a r i t a b l e  g i f t .  The 
development o f  a few u n i v e r s i t y  teams working t o g e t h e r  a c r o s s  
t h e  t r a d i t i o n a l  d i s c i p l i n e s ,  combining t h e  best e f f o r t s  of  t ech -  
nology, t h e  soc ia l  s c i e n c e s  and management c a p a b i l i t y  which they  
have c r e a t e d  and which make them t h e  best a v a i l a b l e  sou rce  of 
t r u s t e d  informat ion  i n  o u r  s o c i e t y  can w r i t e  a new c h a p t e r  of 
h i s t o r y  o f  problem s o l v i n g  i n  t h i s  n a t i o n .  And t h e  fundamental 
r e s e a r c h  which, a lone ,  w i l l  enab le  o t h e r s  i n  y e a r s  t o  come t o  
s o l v e  t h e i r  problems can be f a c i l i t a t e d  and expanded i n  t h e  pro-  
cess. 

I n  f a r  too many f i e l d s ,  l a d i e s  and gentlemen, t h e  f u t u r e  
is coming on us faster  t h a n  t h e  p a s t  is r e t r e a t i n g .  I ' m  h e r e  
today t o  expres s  a s t r o n g  belief t h a t  i n  a l l  of t h i s  the  U n i v e r s i t y  
of  I l l i n o i s  s t a n d s  i n  a p o s i t i o n  t o  be a l e a d i n g  p a r t i c i p a n t .  
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